Study objective-The aim was to assess the influence of childhood reading on the development of myopia after allowance for familial differences in susceptibility.
Myopia is a common cause of visual impairment in industrialised countries. Twin studies indicate a genetic component in its aetiology,1-3 but the disorder must also have powerful environmental determinants. Only environmental influences could explain the dramatic increase in prevalence which has been observed over a single generation in North American Eskimo and Indian communities as they have changed to a more western way of life.8 Various explanations have been proposed for this rise in prevalence, including the advent of electric lighting and television, but the most plausible theory links the development of myopia with the introduction of formal education, and in particular with reading in childhood.
The idea that close visual work might cause or promote myopia has been mooted for many years. It is supported by the well documented association between short sight and educational attainment.9'6 This relation appears not to be explained by a tendency for myopic individuals to take up academic pursuits as a consequence of their disability, since in longitudinal studies differences in academic performance have been demonstrated even before the onset of myopia. [17] [18] [19] However, some investigators have suggested that the association occurs because intelligence is genetically linked to short sight. 2>22 Formal education only became compulsory in Hong Kong in 1979. A recent survey of the local fishing community, most of whom still live and work on their boats in close family groups, showed that only half of the young adults had been to school. 23 We have exploited this unusual circumstance to examine the influence of childhood reading on myopia while allowing for possible familial differences in susceptibility.
Methods
Data collection was carried out during the Chinese New Year festival when the fishing fleets gather in harbour for the holiday period. Four harbours were visited, and in each harbour the survey team was introduced to a few families by an official ofthe local fishing association. Adjacent boats were then approached in turn, each family providing an introduction to the next. Virtually all of the families approached agreed to take part in the study.
When a household agreed to participate, a family tree was constructed and all available persons aged 15-39 years were interviewed. A structured questionnaire was administered by a single interviewer (LW) to obtain demographic details, any history of using spectacles, and information about possible risk factors for myopia. In particular, we asked whether subjects had attended school, and if so, from what age and for how long; how many hours per day they spent reading and writing before age 12 years; and whether they had read a paper, magazine, or book in the past week. The last question was included as an indirect index of reading in childhood that might be answered more reliably than questions about reading many years in the past.
Ophthalmic (23 %) were myopic according to the criteria which had been specified before the analysis began. Table I summarises the relation of myopia to various indices of reading in the subjects who were interviewed and examined. After allowance for age and sex, myopia was associated both with school attendance (OR= 1 7, 95% CI 1 0-3 0) and with having read a paper, magazine, or book in the past week (OR= 1 5, 95% CI 0 9-2 4).
There was no clear dose-response effect in relation to the number of years spent at school, but the risk of myopia tended to be greatest in those who had started school at the youngest age, and who had spent the most time per day reading and writing before the age of 12. We found no evidence that this effect depended on the type of light (natural or artificial) used for reading. Table II shows the relation of myopia to television viewing and sleeping habits in childhood. Myopia was more common in subjects who had had a television before they were 12 (OR= 1 7, 95% CI 0 9-3 4), and risk increased with the time per day spent watching television, although not with duration of television ownership in childhood. Sleeping in a lighted room during childhood showed no relation to myopia. Table III shows the association of television viewing and indices of reading with severity of myopia. For each risk factor, odds ratios were highest for the largest refractive errors.
In exploring the potential confounding effect of genetic predisposition on associations with environmental risk factors, we used the variables "hours/day reading and writing before age 12" and "hours/day watching television before age 12" together with age and sex to derive fitted probabilities of myopia and thence familial tendency scores. Data on at least one first degree relative were available for 298 subjects. Table IV summarises the findings when familial tendency and environmental risk factors were examined simultaneously in a logistic model. Risk ofmyopia was increased in subjects with a familial tendency to the disorder, and particularly in the highest quintile of the familial tendency distribution (OR= 51, 95%O CI 20-12-7). However, familial predisposition did not explain the environmental associations. In particular, the risks associated with reading were if anything exaggerated when familial tendency and television viewing were taken into account. A similar exaggeration was observed if age at starting school was used as the measure of close visual activity rather than reported time spent reading.
To check for possible bias from the unavailability of some family members, we analysed the information on use of spectacles and school attendance that was obtained for all 1018 subjects, whether or not they were present when the survey team visited. Six hundred and severLteen subjects (61 %) had been to school, and 164 (16o%) wore spectacles for short sight. After allowance for age and sex, use of spectacles for short sight was L Wong, D Coggon, M Cruddas, C H Hwang Table III Severity of myopia in relation to reading and television. The analysis included all subjects who were interviewed and examined. Each risk factor was examined independently with allowance for age (in five strata) and sex. Severity of myopia was classified according to the mean refractive error for both eyes.
Severity of myopia (in dioptres) 24 2) . The association for those not interviewed (OR= 11 4) was of a similar order to that in those available for examination (OR= 16 9) . These much higher odds ratios than in the analyses based on measured refraction reflected a tendency for school attenders to obtain spectacles more frequently at a given level of refractive error. The potential confounding effect of familial tendency was examined for the 1018 subjects as in the main analysis, but with use of spectacles for short sight as the outcome variable, and fitted probabilities based on age, sex, and school attendance. Risk of spectacle use increased steeply with familial tendency, but after adjustment for this, the association with having been to school was virtually unchanged. (OR= 12 9, 95%' CI 6 5-25 8).
Discussion
Our findings indicate that the association between myopia and educational attainment is not Other possible environmental risk factors which we examined included sleeping in the light and watching television. It has been suggested that sleeping in the light could induce myopia through the production of unpatterned visual images on the retina.29 However we found no evidence to support this idea. We did find an association with watching television during childhood and also an increase in risk with time spent viewing. However, the association was only of borderline statistical significance and there was no dose-response effect in relation to duration of television ownership. Futher evidence is needed before this finding can be properly evaluated.
After allowance for environmental variables, we still found an association between myopia and familial tendency. A similar observation has been reported from a survey in Newfoundland where correlations between the refraction of relatives were reduced but still present after adjustment for nearwork and education.30 Our measure of familial tendency may have been influenced by residual similarities in the environment of first degree relatives after reading and television viewing had been taken into account, but it should also reflect genetic predisposition to myopia as evidenced by twin studies.`3
The relation of myopia to reading has potential implications for treatment. In particular, if accommodation is important in the pathogenesis of short sight, then progression of myopia might be arrested or slowed in some children by prescription of bifocal or multifocal lenses. A nonrandomised trial has suggested that bifocal lenses might be of some benefit.3' Perhaps it is time to evaluate this therapy more rigorously.
